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From a postmodernist’s view and the effect of functionalism, products have less beauty and 
humanity. Thus we figured out the importance of the decoration design of products. On the other side, 
the beauty of nature always pierces our soul. It is like a book that includes a lot of knowledge that is 
unknown to us. People learn from nature and get ideas from it. Whatever it is, macroscopic or the 
microscopic, nature will always surprise us. The purpose of this study is to explore new nature textures, 
which can be used on the surface of product design. This study asked 102 subjects for Study 1, by 
acquiring the views of Kansei engineering and cognitive science and analyzing the results of 
experiments, we clustered the amounts of the textures. We also got some new textures with deluxe 
images. In Study 2 we asked 25 subjects for the experiment, which figured out how attributes effect the 
image of the patterns by using conjoint analysis. Through this study we applied new textures with 
deluxe images from nature, which can be used on product surface designs.  
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１． INTRODUCTION 
（１）Background 
From the history of design, we know that after modernism; 
which started in the Western society in the late 19th and early 
20th centuries, we ushered in a new era of Postmodernism. The 
artists believed that design should have its own style, but not all 
of them used the International Style. The principle “less is more” 
had made the products tedious and cold. Postmodernists figured 
out the importance of decoration [1]. These years, from the big 
design shows we have noticed that the Memphis design style, 
which is the representative of the postmodernism, is coming 
back, especially with the improving of embossing technology 
and the effects of embossing on the products. Thus, we infer the 
product surface design will become an important project in the 
future.  
Besides, as we know there are many technologies of product 
surface processing. Embossing as one of the surface processing 
technology can be used on any materials [2] and also has its 
distinctive advantage. Comparing with the coating technology, 
embossing has the greatest wear resistance.   
On the other side, nature always charms us with its infinity. 
We praise the natural scenery of mountains, rivers and 
mysterious phenomenon of the sublime. We continue to learn 
from nature.  
（２）Research Purpose 
As introduced above, we know that postmodernism put 
function first which lacked decoration, which lead to the 
products being short of humanity and an interesting factor. 
Memphis Group was a representative of postmodernism, 
breaking modernism with their bold ideas. The way of using 
patterns continuously, bringing exotic and mysterious feelings, 
as well as using the colors courageous and the combination of 
geometrics, are the main features of Memphis Group’s design 
style. However, because of their radical-design, the Memphis 
style didn't last long. In the current fashion news, we see 
famous brands and designers beginning to renew the Memphis 
design. They got the ideas or even used the same patterns from 
Memphis. Thus we figured out that the Memphis Group’s style, 
especially the decoration product surface by using the patterns 
is on its way to revival on the fashion stage.  
On the other hand, nature always brings us awesome scenery 
and a scientific way of configuration. We worship nature and 
also continue to learn from nature. With the improvement of 
embossing technology, embossing brings out a variety of 
high-quality feelings. We figured out that embossing on product 
surface design might be a fashion trend. 
In summary, depending on the worship of nature, we will 
explore textures from nature and create patterns that can be used 
on product surface design. And as we explore the textures for 
the embossing technology, so the color element is not in our 
purpose list. 
 
２． PRELIMINARY EXPERIMENT 
（１）Experiment 1 
a）Purpose 
The preliminary study was conducted to collect as many 
nature textures as possible. In experiment 1, we also checked 
out the new texture maps’ images to make sure people could not 
imagine any other stuff by looking them. 
b）Method 
Subjects 
30 students (15 males/15 females, Mage=22.7) came from 
graduate and undergraduate schools in Japan.   
Stimuli 
Looking for a large number of nature textures and by using 
the Adobe Photoshop CS6 we eliminated them. The total 
number is 76 textures. 
Based on these 76 pictures, we grouped them by similar 
appearances, shapes and images. The typical 64 pictures have 
been picked out to proceed to the next step of the experiment. 
By using Adobe Photoshop CS6, we did image processing. 
We adjusted the saturation by decreasing by 100 to eliminate 
the color element, which we found out, can affect the image of 
the texture. In addition, we have also made the textures the 
same size (50x50mm) in order to make sure the size and shape 
elements will not affect the images.  
Verbal questionnaire 
Q: Would you associate some goods from this texture? If yes, 
then what would you imagine from this texture? 
c）Results 
The answers of this question helped us to understand which 
texture can be associated to other things. We call these kinds of 
textures, textures with interference factors. By the end of the 
verbal questionnaire we have 48 textures left, for the next 
experiment.  
（２）Experiment 2 
a）Purpose 
In experiment 2 we narrowed the numbers of the textures and 
decided the final stimulus.  
b）Method 
Subjects  
30 students (15 males/15 females, Mage=22.7) came from 
graduate and undergraduate schools in Japan.   
Stimulus 
We asked the students to rank the textures from the most 
deluxe to the least deluxe from the 48 textures. After looking at 
all the textures for a while, the textures were to be ranked the 
most deluxe texture as No.1 and the least deluxe texture as 
No.48. By the method of average of the ranks we got the 
ranking of the textures. For example, with the data (8,5,5,4,2), 
as the same ranking result 5, we handle like (No.2 plush No.3) 
/2=No.2.5, we call this the Arithmetic average of the ranks. We 
picked out 30 textures as the final stimulus. 
 
 
Fig 1. Final stimulus 
 
３． STUDY 1 
（１）Purpose 
In this experiment we explored and interpreted underlying 
patterns and structures, finding out the texture clusters, which 
put similar image textures into the same group. We also wanted 
to figure out which cluster would have the most deluxe image. 
（２）Method 
a）Subjects  
102 Japanese and foreigner students (50 males/52 females, 
Mage=23.9) came from graduate and undergraduate schools in 
Japan.   
b）Make the questionnaire  
We asked 15 Japanese students what adjectives are 
associated with the word deluxe. From all the adjectives we 
collected, we picked up high-frequency words as the 
questionnaire’s stimulus. As well as this, we also picked up 
some words from the previous research [3]. Lastly, we picked up 
23 image-word pairs for the evaluation of this experiment 
stimulus in the SD test [4].   
 
Table 1. The image-word pairs 
 
 
c）Analysis 
I. Factor analysis 
The results were analyzed by means of a Factor analysis 
using software R commander. Extracting too many factors may 
present undesirable error variance, but extracting too few 
factors might leave out valuable common variances [5]. So it is 
important to select which criterion is most suitable to the study, 
when deciding on the number of factors to extract [6]. In this 
study we elected all the options and used the Kaiser-Guttman 
‘Eigenvalues greater than one’ criterion, (Guttman, 1954; 
Kaiser, 1960, 1970) to determine the number of factors. As a 
result, we decided 2 factors. Then we re-ran the analysis, cut-off 
the factor loadings under .50 several times till the loadings were 
without that item. All the analysis was running on the R. Finally, 
we reduced to 15 loadings. Depending on this study, we did not 
name the Factors, so we keep the name Factor 1 and Factor 2.  
 
Table 2. Factor scores 
       
II. Cluster analysis  
We analyzed by cluster analysis with R to group the textures. 
The clusters are as the Figure 2. Thinking about the balance of 
loadings number by each group and the distance of them, we 
grouped them into 4 clusters.   
Cluster 1: 1, 2, 25, 22, 29, 9, 27, 28  
Cluster 2: 7, 16, 23, 13, 17, 11, 10, 15, 18, 20, 26 
Cluster 3: 6, 4, 24, 30, 8, 12, 19, 21 
Cluster 4: 5, 3, 14 
 
 
Fig 2. Results of the Cluster analysis 
 
III. Multiple regression analysis 
In this study, first we did data standardization. Value the 
factor scores as independent variables and each of the 
evaluation points as dependent variables. We ran in R with the 
data by multiple regression analysis [17].  From the results, we 
figured out the formula of regression variable about the deluxe 
image: 
 
Y=.000+0.952×Factor 1+0.216×Factor 2 (R2=0.534)   (1) 
 
As the value of Factor 1 is 0.952 bigger than Factor 2, which 
is 0.216, so we say about the deluxe image Factor 1 has a larger 
effect than Factor 2. Therefore, when comparing the deluxe 
image we should focus on the words clean, cheerful, superior, 
fun, appealing, pleasant, orderly, beautiful, bright, timeless, 
harmonious and stable.  
IV. Image visualization 
Based on the arithmetic average of each factor loading we 
made each cluster’s radar chart to help us understand the image 
trend. The radar charts are as the follows. 
 
 Fig 3. Image trend of each cluster 
 
（３）Results 
Based on these words we analyzed the radar charts, and 
figured out that cluster 2 has the strongest deluxe image. 
Accordingly we reduced the deluxe textures from 30 to 11.  
 
 
Fig 4. Textures with deluxe image 
 
４． STUDY 2 
（１）Purpose 
We will pick out some cross-sectional textures first and also 
figure out the characteristic of each texture, pick up the most 
deluxe sample of each pattern.  
（２）Method 
a）Subjects 
25 Japanese and foreigner students (20 males/25 females, 
Mage=22.3) came from graduate and undergraduate schools in 
Japan.   
b）Deciding the textures 
As this research is trying to figure out the deluxe textures, 
this requires the pattern to possess the continuity ability. Based 
on the cluster distance of each texture, we pick up the textures 
with high scores of those 12 image-word pairs from each group. 
Also, we concluded the characteristic of texture maps as another 
standard to decide. Therefore, we figured out 5 textures as this 
experiment’s stimulus.  
 
 
Fig 5. The final stimulus 
 
c）Conjoint analysis 
In this study, we want to find out the best characteristics of 
each texture and design the most deluxe patterns based on them. 
This step we used Adobe Photoshop CS6 to draw out the lines 
in black and placed it on the white background to design the 
textures to patterns.  
We imagined that the line thickness and the edges might be 
responsible for having a deluxe image. Therefore, we designed 
our experiment with those two attributes and 3 levels with each 
attribute. And made 9 conjoint cards of each pattern.  
 
Table 3. The attributes and levels 
 
 
d）Questionnaire 
We showed 25 participants 9 samples of each pattern. In total 
9×5=45 stimulus for each participant. We asked the participants 
to rank the samples from the most deluxe to the least. We then 
analyzed the data by using multiple regression analysis on 
Microsoft Excel. We scored the rank of the patterns as the most 
deluxe one with 9 point, second one with 8 points with the least 
deluxe one being 1 point. 
（３）Results 
By analyzed the utility value of each attribute, we figured out 
the samples with the most deluxe image of each group as 
follows. 
 
     
Fig 6. The most deluxe image samples 
 
５． STUDY 3 
（１）Purpose 
Design 3DCG Model by texturing the patterns on the surface 
of the model, to make sure which pattern has the strongest 
deluxe image and which pattern on which part raise will looks 
more deluxe.  
（２）Method 
a）Subject 
30 Japanese and Chinese students (15 males/15 females, 
Mage=22.5) came from graduate undergraduate schools in 
Japan.   
b）Stimulus 
At first we made humidifier 3DCG Model for this experiment. 
Embossing the patterns we got from study 2 onto the surface of 
the humidifier 3D model. When embossing, we made two kinds 
of embossing. One is raised lines and another is the raised left 
parts. As we have 5 patterns, we designed 5×2=10 stimulus. 
 
 
Fig 7. Samples of each pattern 
 
c）Questionnaire 
We printed the textures onto the paper and asked subjects to 
rank these 10 textures from the best deluxe image to the least 
deluxe image. The ranking scores are as the followings.  
 
Table 4. Average evaluation of ranking 
 
 
d）One-way analysis of variance 
To make a judgment on the ranking data, we did a one-way 
analysis of variance on the R Command. We checked that the 
value of T is under the value of 0.05, so we can make sure the 
data is effective. The value of T is 2.87e-06<0.05.  
（３）Results  
From the scores we figured out pattern 3 (3-1) had the 
strongest deluxe image.  For example, we embossed the 
pattern on an aluminum product, with the difference of 
reflection affect the product looks more deluxe, interesting and 
humanize.  
 
 Fig 8. Before embossing (lift)& after embossing (right) 
 
６． CONCLUSION  
From study 1, by analyzing the factors, which can evaluate 
the deluxe image we figured out a cluster with 11 textures has 
the strongest deluxe image. 
In study 2, depending on the purpose and rationality of this 
paper, we picked up 5 textures from the ones we exported by 
study 1. With the Conjoint analysis we exported the most 
influential factors of each pattern. We got the most deluxe 
pattern of each pattern group. 
We designed 3DCG model in study 3 and embossed the 
patterns on. By ranking the stimulus we picked up the most 
deluxe pattern. 
According to the results of this study, we designed the most 
deluxe pattern derived from nature to be used on the product’s 
surface design.   
 
７． FUTURE STUDY 
As the description in the background, we found out that the 
decorative properties of the products will be the trend in the 
future. The improvement of technological processes and the 
pursuit of the high texture products are the focus of the future. 
The desire of new patterns, which will be used on the product 
surface design, will be increasing. As in this study we only 
explored the deluxe image pattern. Therefore, patterns with 
different images will be needed in future studies. 
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